Objective: To examine whether obstetricians think that cardiac surgery is ethical in babies with common aneuploidies and whether insurance companies should be required to pay for these surgeries.
Other common prenatally diagnosed aneuploidies are trisomy 21
and Turner syndrome* with incidences of 1/800 and 1/2500 live births, respectively. There are unique physical characteristics to each syndrome that will not be discussed here. Intellectual disability accompanies trisomy 21 and occasionally is seen in Turner syndrome. On average, individuals with either syndrome live well into adulthood, but this is partially dependent on the presence and extent of congenital heart defects.
Congenital heart defects that most commonly accompany these 4 aneuploidies include atrial and ventricular septal defects, valve abnormalities, tetralogy of Fallot, and coarctation of the aorta. 3 Given the overall poor prognosis of babies with trisomies 18 and 13, historically these heart defects had not been surgically corrected. However, over the past 15 years, there have been a *As opposed to the 3 trisomies mentioned above where a single karyotype predominates, there is much more heterogeneity for Turner syndrome (45,X; 45X/ 46,XX mos; Xq isochromosome). The eponym is being used for simplicity.
number of manuscripts published in the medical literature describing the outcomes of infants with trisomies 18 and 13 who underwent cardiac surgical repair. [4] [5] [6] [7] [8] However, if the response included specific reference to other congenital defects, the life expectancy, or the quality of life, then those themes were chosen. Risk benefit ratio of surgery was chosen if the respondent stated that the risk of the actual surgery needs to be weighed against the actual benefit that the patient will receive.
Justice refers to the allocation of resources and "experimental" interventions in a way that is viewed as fair or equal among all groups.
Where there was a discrepancy, a consensus was reached between the two authors. The total number of results for a given diagnosis may be greater than the amount of people who provided a free text response because some answers contained multiple themes.
Categorical variables were expressed as numbers and percentages.
Chi-square tests were utilized to compare differences in responses between groups based upon specialty training by using an alpha level of <.05 as significant. Statistical analyses were performed by using
SPSS (version 21, Armonk, NY).
What's already known about this topic?
• Postnatal interventions such as cardiac surgery were not traditionally offered to babies born with "lethal"
conditions, including some of the common aneuploidies.
• Newer data suggest that a larger proportion of these infants than previously thought survive to at least a year of age with interventions.
• Some families are seeking delivery at institutions that are nonjudgmental toward these babies and their families.
What does this study add?
• The views of obstetricians toward the ethics of cardiac surgery to babies born with common aneuploidies.
• The views of obstetricians as to whether insurance companies should have to pay for these surgeries.
| RESULTS
The overall response rate was 902/2897 (31%). Thirty-nine respondents (1%) indicated that they were not actively practicing obstetrics and were excluded from the analysis. Of 1525 e-mails (53%) that were opened, 902 participants (59%) answered more than just the The same free-text response was provided for each of these trisomies.
Severity and prognosis (31%), risk benefit ratio of surgery (27%), and autonomy (26%) were the most commonly mentioned themes for these trisomies (Table 2) .
Eight hundred thirty-nine participants responded to the question whether insurance companies should be legally required to subsidize cardiac surgery if the baby has trisomy 18 or 13. One hundred five (13%) responded "yes," 575 (69%) responded "no," and 159 (19%) responded "it depends." There was no statistical difference between subspecialties (P = .292) ( Table 3) .
One hundred ninety-seven participants provided free text responses to the question whether insurance companies should be required to pay for cardiac surgery in babies diagnosed with trisomy 18 or trisomy 13. Justice (38%) and severity and prognosis (31%)
were the 2 most common themes ( Table 2 ). Sixty-three participants provided free-text responses for both whether they felt cardiac surgery was ethical in babies diagnosed with trisomies 18 and 13 and whether insurance companies should be required to pay for these surgeries. Sixty-one percent provided similar or the same answers for both questions (Table 4 ). Severity and prognosis and justice (28% for each) were the most commonly mentioned themes by these participants. Table 5 shows representative examples of free-text responses provided for each question.
| DISCUSSION
This survey is not the first to ask about the views of health-care providers regarding the ethics of cardiac surgery in babies with trisomy 18 or trisomy 13. 11,12 However, as far as we know, this is the first time The participants referred to four principles of medical ethics in their free-text responses: autonomy, beneficence, nonmaleficence, and justice. Autonomy was mentioned approximately 20% of the time.
While most of the time this referred to the autonomy of the parents to make their own decisions, sometimes it referred to the autonomy of the insurance company to decide what coverage it will provide. There are different models of how professionals approach patient autonomy; some withdraw from the decision-making process, some assist, and some take a more active role in the decision-making process. 13 While this survey was not designed to differentiate between different definitions of autonomy, the free-text responses seemed to conform to the first two models as opposed to the last model. On the other hand, some parents with babies with trisomy 18 or trisomy 13 diagnosed prenatally and who decided to continue the pregnancy felt that health-care providers tried to convince them on multiple occasions to terminate the pregnancy and were concerned that their children may be devalued. [14] [15] [16] Health-care providers want to involve patients in the decision-making process, not just because of patient autonomy, but they believe that patient outcomes will improve with patient involvement (beneficence). 17 However, some providers may feel that when patient autonomy clashes with what they think is best, their job is to guide the patient, and hence, patient autonomy is not absolute.
We are not suggesting that health-care providers have intent to harm when they counsel patients to terminate the pregnancy or that the baby will most likely be sick when it is born if trisomy 18 or trisomy surgery. Central apnea is also the most common cause of death in trisomy 13, even in patients with congenital heart defects. 19 However, more recent data suggest more promising results (with a median survival rate of at least 50% at least three months after cardiac surgery.) 4, 5 Much of the recent literature regarding outcomes of babies with trisomy 18 or 13 who receive cardiac surgery comes from Japan, with most patients discharged alive from the hospital and surviving months to years afterward. [6] [7] [8] In were nine and 12.5 days, respectively. The mean one and 10-year corresponding survival rates for trisomy 18 were 12.6% and 9.8%. For No -Severity/Prognosis "Based on shortened lifespan, limited resources for pediatric cardiologists, this seems excessive for a child who will sadly likely die by age 1." -Quality of Life "Given the surgery is unlikely to significantly improve quality of life I feel cardiac surgery likely causes more harm to the child than benefit. Primum non nocere."
It Depends -Severity/Prognosis "Depends on the extent of other congenital anomalies and cardiac defects present and likelihood of increased survival." -Autonomy "Depends on parents convictions." Insurance Yes -Justice "I know it may be futile but I suppose if they cover procedures for people who develop problems from abuse of themselves via drugs, etc then why not a helpless child?" -Autonomy "This is a decision between patient and physician and not dictated by insurance companies whose only interest is making money by not paying for indicated surgery."
No -Severity/Prognosis "Huge waste of money. Natural history of these conditions is death." -Quality of Life "Health resources are limited and correcting heart defects for T13 & 18 babies will not provide them with a significant improvement in quality of life."
It Depends
-Risk Benefit Ratio of Surgery "I would generally say no to major cardiac surgery, but valve repair or septal defects PDA closure should be considered." trisomy 13, the mean one and 10-year survivals were 19.8% and 12.9%. Thirty-five children with trisomy 18 (13.8%) and 41 children with trisomy 13 (23.6%) had surgical intervention ranging from mild interventions to complex cardiac surgery. After the first surgery, one year survival was 68.6% in children with trisomy 18 and 70.7%
in children with trisomy 13. Six children with trisomy 18 had major cardiac procedures. The median postoperative survival was 7.4 years. Six children with trisomy 13 had major cardiac procedures. The median postoperative survival was 8.3 years. These studies also suggest a longer survival time than initially thought.
Other studies have discussed the prenatal management of pregnancies diagnosed with severe or "lethal" anomalies. 21 Interventions also differed if a baby had a prenatal diagnosis compared with a postnatal diagnosis, with only a minority of the former receiving ventilator support or tube feedings. These interventions were usually stopped if a postnatal diagnosis was made, yet many of these children were able to be discharged home for comfort care. Withholding certain interventions because of the diagnosis itself may be a reason for poor survival beyond a few days.
Once a diagnosis of trisomy 18 or 13 was made, the goals of the parents in the survey mentioned above were to meet their baby alive, take their baby home, and give the baby a "good life." 26 In general, parents defined a good life one where the child was happy and loved, but they did not want their child to be in pain. Many definitions exist for the term "quality of life," which makes it difficult to discuss in a manuscript such as this. The Center for Disease Control defines quality of life as "a broad multidimensional concept that usually includes subjective evaluations of both positive and negative aspects of life. and whether insurance companies should be required to pay for such surgeries referred to similar or the same themes for both questions.
This seems to suggest that some view the underlying ethical principles between the two questions to be similar, while others do not. However, because only 64 participants provided free-text responses for both questions, it is difficult to make any bonafide conclusions.
In conclusion, the antepartum, intrapartum, and neonatal manage- 
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